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Abstract: This report summarizes the activities of the National Accelerator
Laboratory in September, 1970.

Oktoberfest
In what we are calling the "Oktoberfest, " we are setting ourselves the
goal of accelerating protons to 139 MeV in the Linac and transporting them
through half the Booster and into the Main Accelerator. All components
necessary for this exercise are scheduled to be installed ready for operation
by October 1. This part of the schedule has been met, as discussed under
the separate accelerators below.
Linac

1, 139-MeV Beam. The Linac Section is playing host to the 1970 Proton

Linear Accelerator Conference from September 29 to October 2. Figure 1

shows the opening session. In order to have time for the conference, the

Fig. 1. Donald Young speaking at the opening session of the 1970 Proton
Linear Accelerator Conference. Philip Livdahl of the Linac Section is
seared at the session chairman's table to the right, facing the audience.
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Linac Section achieved acceleration of beam to 139 MeV, on September 25,
six days ahead of schedule. The cover photograph is a beam trace taken at
that time. During the Conference, the linac technicians demonstrated their
ability to turn on and run the linac.

Thus, six of the nine linac tanks are now in operation. No measure-
ments of emittance or maximum current have yet been made, because the
linac beam is in use as an injector for the other parts of the Oktoberfest. In
fact, the linac is being purposely operated at reduced intensity, pulse length,
and repetition rate for these studies. Its operation has been satisfactorily
stable.

2. Construction, Tank 8 has been moved to the permanent building. Tank 9,
the last cavity, is still in the Village, awaiting only completion of the
Oktoberfest for its movement to its final location. All drift-tube fabrication
has been completed and installation and alignment are in progress in Tank 7.

Figure 2 is a photograph of the inside of Tank 6.

Fig. 2. Interior view of Tank 6 showing the drift tubes post-couplers used
for rf stabilization of the tank.
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Booster
For the Oktoberfest, the 200-MeV beam -transport injection system, and
one half the ring ha\;e been installed, aligned, and are under vacuum and
powered. In fact, the beam-transport line has not only been powered, but is
operating under computer control. The half ring has been powered, not just

to fields corresponding to 139 MeV, but also to peak fields (corresponding to

8 GeV) with success.

Main Accelerator

All of Superperiod A, the first one-sixth of the ring, has been installed,
aligned, and is under vacuum and powered, ready for the Oktoberfest, Part
of the superperiod has been successfully pulsed to field levels corresponding

to 200 BeV. Figure 3 is a recent photograph of the main accelerator.

Fig. 3. Interior of the main ring in Superperiod A.
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In all, 262 magnets have been completed and 180 are in the tunnel. The
piping installation is complete in Superperiod A, 85% complete in Superperiod
B, and has started in Superperiod C, in which the tunnel is now entirely

occupied by the Laboratory.

Beam Transfer

The booster extraction system and the 8-GeV beam line to the main
accelerator have also been installed and are under vacuum and powered. All
these elements are operating under computer control. Figure 4 shows the

injection beam line in the Transfer Hall.

Fig. 4. The Transfer Hall. The view is downstream. The pipe is the
injection beam line. The long straight section is beyond the hanging
magnets.
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Radiation Physics

In addition to participating in the design work on experimental areas
discussed below, the Radiation Physics Section is providing radiation survey
and monitoring services in the 139-MeV operation discussed above.
Remanent -radiation surveys after some operation have shown negligible acti-
vation of the linac itself, but some activity in the 200-MeV transport line,
generated during tuneup of the temporary system. There is also some neu-
tron activity outside the temporary door through which the linac tanks are be
being brought in. The present operation is all being done at night, with
access controlled so that there are no people in that area. After the last

linac tank is installed, this door will be covered with earth shielding.

Radio Frequency

1. Booster. The first two rf stations have been installed in the Booster and
operated. RF stations 3 and 4 are being assembled in the Village prior to
installation. It is hoped that the 139-MeV operation might provide an
opportunity to study cavity excitation by the beam in the first station, which is
just beyond the extraction point.

2. Main Ring. One prototype cavity has been operated at 270 kilovolts peak
rf voltage across the gap, higher than the design specification. It is being
returned to the manufacturer for replating to improve its quality factor. The
other prototype cavity has been returned from the manufacturer. It has now
operated at 300 kilovolts for short pulses. Additional cooling is being
installed to give longer high-power pulses. Some sparking is also being

observed and investigated in this cavity. This cavity is shown in Fig. 5
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Fig. 5. A prototype main-ring rf cavity. The power amplifier, which is
normally mounted on top, has been removed.

Experimental Facilities

1. Meson Laboratory. Phase I of the Meson Lab (formerly known as

Area 2) is now out for bids. Completion is scheduled for July 1, 1971.
Final design of Phase II is in progress --this second phase includes enclo-
sures, service buildings, and utilities for secondary-beam lines, and the
earth muon shield. Phase III will include the detector building.

2. Neutrino Laboratories. The design of this facility (formerly called

Area 1) has been reviewed and modified. The length of the neutrino filter has
been fixed at 1,000 meters of earth shielding. The length of the decay tunnel
has been fixed at 400 meters. These lengths determine the position of the

15-foot bubble chamber near the intersection of Wilson and McChesney Roads

and Road A, which is now being extended.
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3. Superconducting Program. A 10-foot 20-kilogauss prototype dipole mag-

net has been operated for 285 hours non-stop. The maximum charging rate
achieved was 10 kilogauss in 7 seconds, but this was limited by the power
supply, not by the magnet. The steady-state heat load at 2 kilogauss is
approximately 4 liters of helium per hour. Winding of a 10-foot 35-kilogauss
dipole magnet is almost complete.

4. Meetings. Several meetings arising from the proposals for experiments
will be held in the near future. The meetings will consider double-arm
spectrometers, muonlscattering, counter neutrino experiments, single-arm
spectrometers, and multiparticle spectrometers. Proponents of the experi-
ments have been invited to attend.

A list of presently approved experiments is given in the appendix.

Construction

1. Main Accelerator. Phase I, the first one sixth of the tunnel, is 96%

complete and almost completely concerned with finishing work. Phase II,

the remaining part of the tunnel, is 60% complete. Tunnel sections are being
placed in Superperiod E. The RF Building in Straight-Section F has been
completed structurally below ground and structural work is in progress on
the above -ground building. The RF Building work is shown in Fig. 6.

2. Electrical Substation. This contract is 90% complete. It can be seen in

Fig. 7. After some delays caused by late deliveries of guy -wire equipment,
erection of the main power line has begun. The first pole (specially designed
for NAL) is shown in Fig. 8.

3. Proton Beam Line. The proton beam line is 15% complete. Structural

work is in progress, as can be seen in Fig. 7.
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Fig. 6. Construction of the above-ground part of the RF Building in Super -
period F.

Fig. 7. Construction of an access tunnel in the proton beam line. The
FElectrical Substation is above and behind.
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Figures 10 and 11 are recent aerial photographs of the main construction

and of the Laboratory Village.

Fig. 10, An aerial view of the Main Ring, looking northeast. The injection
area is at the left. The Village is at the upper right. West Chicago is at
the top. Construction work on the "Village Expressway' can also be seen.
This road will link the Village and the main site when Batavia Road is cut
by construction of the Meson and Neutrino Laboratories. The power poles
of Fig. 8 can be seen dimly to the north.

Fig. 11. A recent aerial view of the Village from the east. This view shows
the results of our extensive house moving. The entire center area has
been cleared and the houses clustered to help communication.
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Laboratory Staff

On September 30, the Laboratory had 778 employees, including 155
scientists and engineers. This total includes 54 temporary employees in the
magnet-manufacturing facilities, so that there has been very little growth in

permanent staff in the last several months.
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APPENDIX I. SUMMARY OF APPROVED PROPOSALS

Listed in the following table are those proposals that have been approved,
as of now, for running at an early time after the appropriate experimental
areas and secondary beams are in operation.

Also listed are non-approved proposals relating to a general area of
physics which has been approved for running. In those cases, the particular
group and technique have not yet been selected. Therefore, multiple proposal
numbers are listed in parentheses. In all cases the institutions are given.

In addition to these approvals a number of requests for emulsion
exposures have been received. These will be run whenever possible, on an
informal basis, insofar as they do not seriously interfere with the normal

development and operation of the accelerator.



s1uaAf BWWEIITNIA

0090.01

NAL -47

-13-

J10] Yy2J'ag ® J0] TYN 9y} 031 [esodoad fejruswlradxy INSG € OTuyoa1L10d BIUISJITA 22
s018Ayd TelI}saJdJs],
uoryeaIqI[ed - BJIIXH J0J 2IN11}SU] H{OUB[J- XBIAl
pue juswdolossd J919W0J309dg UOTIBRZIUO] ‘91e]18 BURISINOT] ‘BUOZIIY ‘YSVN <7
wniaama( pue usdoapAH uo J pue ‘d ‘LM ‘L
JOJ SUOTII09S SS0J)) [el0], 9} 9JANSBIN O} Hmmomopm v "ING ‘£11SI9ATIU() JBI[RIS00Y ‘"IVN 9¢ 3 07T
weayg uoJdadAH TeIINaN B Ul SjusWIJIadX] ueSIYOIN JO LIISJIIATU[) ‘UISUOOSIM g
"TVN
18 9/A®D 06T PUB ‘007 ‘0¢ }e Sulaajjeds dSnseld Q 1 TVN ‘91X ‘Surtwodm
pue ‘d & ‘dd Ul UOT}BZIJBIO4 DINSBIIA O} ﬁmmogogﬁﬁ v ‘uI9lseaylaoN ‘IU1 ‘paeadeH "INV 19
) 9/A®D
0.1 O} 0g WOJ] SUOTI}0aG SS0Ja)) SUlIal3eds OI11selHd
[e1juaa9y1q d-d pue d. L sansesy 03 [esodoad vy TVN 1INV ‘ueSTyoIiq JO L31SIoATU() L
O0/A9D 002-0G 23Uy WNJUSWOIN ¥y} ul
3u1ae13e0gQ 93uRYOXH- 33 JBYD) UOJOIJ- UOJINSN JO ApnIS ¥ uojarIe ‘ajels uedIYOIAl ‘93B1S OIYQD 77
A®D 002 03 dQ) SUCI}D8S SS0ID TeI0],
uoJInaN pue SUrJI9}180S UOT}ORIIJL(] U0JOJIJ- UOIINAIN INV ‘uedtyorA JO L}1SJI9ATU() 4
1VN 9L
sa1odouoiy O119UZeIN J0] SaYdIeas TVN ‘juswudo[aAd( pue Y2JBaSaY HY) )
VIS ‘1Yl €
SanbIIoaL ‘uJ9)SaMULION ‘TVN %ﬁ mem (8¢)
OTUO0.J109H SUIS[) UOI}OBJDJU] OULIINSN JO Apn p
! 1991 suts)) UOT}deJIIU] OULJINSN JO ApNIS VN ‘gooed (12)
pPJIBAJRI] ‘RIURATASUUSJ ‘UISUOOSTM (Vv-1)
uolIRjuUaWIISdXH JO pIat J0 fesodoud jo aTiLl uoTIIN}I3SU] SIQUUINN
Tesodoad

STIVSOdOdd ATAOUYddY 40 AYVININAS



0090.01

NAL-47

satdaaud YySIiH LI9A 1B SUOSI]

-14-

-3 TRJINAN JO uorjeJIauafay 91ed1ysaau] o3 Tesodoad ason ‘OvrIs ‘odeoryd 78
1a1onN xa1dwo) yjtm orejyng- ANNS ‘UOT[OIN-d1FauIe)
SUOI}DBIIIU] UOI0IJ AID) 0027 JO Laaang Ageurwii[add ‘anpnad ‘osediy)d ‘"IN "INV 18
syJaend padaey) A[[BUOIIDEJI] J0] YoJaBaS 0] Tesodoid v TVN Sl
yoJaeag JJIeny TyN 03 [esodoad Teiluswulgadxy "ING ‘orex 2z
suoapeH 3y} JO SUlI813BOS OIISElH aTex ‘"IVN 69
u_ L 9AJ9S9Y UJDISOM d8eD (¥8)
O t . dujoApn
H ult b 3o fms yoajred (g9)
80184AUyd TeIJ}SaJdJI9,],-BJIIXH J0]
juawrdolaAa(] I9319w0Ja109dg UOIIBZIUO]T 9IN111SU] YOourld-XeI]N ‘21el8 BUBISINOT] 29
J030939(] due] (1L)IeN adJe ] B ajedqi[e)) pue 1S9], £}1SJIDATU() pPIOJUEBIS Z2€
TTVN ‘03edTyD ‘pJIojxXO (¢€)
sjuawtJadxy Sulaa)}eos UONN pJaeaaryq (62)
OVTIS (g)
TVN 18 90uUBlIBRAU] 3[EOS ]JO 1S9, pue
8Ura91)e0g UONJy OIISBI9U] JI3]SuBd], WINJUIWOIN YSIH 21e18 uBSIYOIA ‘I[OUI0)D) 92
uorjejuswiIadxy jo pIatg J0 [Bsodoad jo aTiLL UoIINIIISU] sJIaquINN
Tesodoadg

("o D- AYVININNS)



